Area postrema: cholinergic and noradrenergic regulation of emesis. A new concept.
In unanaesthetized cats the biochemical mechanisms and the functional characteristics of the emetic action of injection of noradrenaline and McN-A-343, a ganglionic muscarinic stimulant into the cerebral ventricle (i.c.v.) through chronically implanted cannulae were investigated. Both produced dose-dependent and shortlasting emetic response. The emesis evoked by noradrenaline was abolished, whereas the emesis induced by McN-A-343 was not completely blocked after ablation of the area postrema. Further, the emetic response to noradrenaline as well as to McN-A-343 was attenuated or blocked in cats pretreated with 6-hydroxydopamine (i.c.v.) and hemicholinium (i.c.v.); it was abolished in cats pretreated with reserpine (i.c.v.). On the other hand, the emetic response to i.c.v. noradrenaline and to i.c.v. McN-A-343 was not virtually altered in cats pretreated with bretylium (i.c.v.), alpha-methyl-p-tyrosine (i.c.v.) and 5,6-dihydroxytryptamine (i.c.v.). It is postulated that noradrenergic neurones as well as cholinergic axon terminals within the area postrema are necessary for the emetic action of noradrenaline, whereas cholinergic axon terminals within the area postrema subserve the emetic response to McN-A-343. A functional link between cholinergic terminals and noradrenergic neurones as well as a modulatory role of noradrenergic afferents on cholinergic afferents mediating emesis within the area postrema is further proposed. Thus, noradrenergic neurones might represent a common site of confluence of different inputs subserving the emesis in the area postrema. Finally, cholinergic terminals sometimes bypass this area and synapse in the emetic regions of the brainstem regulating emesis.